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Local and Peripheral Eosinophilia in a Dog with Anaplastic Mammary Carcinoma

P. E. Losco
A 5-year-old female German shepherd dog was presented for removal of a rapidly growing mass in the left caudal mammary gland. Prior to surgery the dog's white blood count was 15,7OO/p1; 11% were eosinophils. Fecal examination for parasites was negative as were both the Knott's technique and serology for occult heartworm disease. The dog was in good general health with no evidence of atopy, skin parasites, or collagen/vascular disease. Biopsy specimens of tumor tissue were fixed in 10% neutral buffered formalin, embedded in paraffin, cut at 5 pm and stained with hematoxylin and eosin (HE), Masson's trichrome, and toluidine blue.
Histologic examination revealed an anaplastic sclerosing mammary carcinoma infiltrative throughout the several sections examined. Tumor cells were pleomorphic, large to giantsized, with round or oval eccentrically placed vesicular nuclei and one or more prominent nucleoli. Binucleate and multinucleate cells were common. Carcinoma cells were arranged individually, in small clusters and, rarely, in flat sheets. They were embedded in a dense collagenous stroma that extended beyond the area of obvious tumor invasion. The tumor was diffusely infiltrated by eosinophils which were the primary inflammatory cell seen ( Fig. 1 ). Eosinophils were intermixed with tumor cells and filled mammary acini along with cellular debris. At several sites they formed small rosettes around necrotic or degenerating carcinoma cells. Eosinophils were histologically normal, and although directly associated with the tumor, they did not appear to be neoplastic. Eosinophils were not present in the overlying epidermis although they were present in dermal capillaries adjacent to the mass. A few mast cells were present in the superficial dermis but not within the neoplasm itself.
The dog was euthanized approximately 6 months after initial presentation due to pain from extensive local recurrence of the tumor. The owners refused permission for necropsy. Chest radiographs at the time of death revealed no evidence of lung metastases. Eosinophilia of malignancy is an uncommon but well-documented phenomenon in humans.2.s.6,8 It has not previously been reported in veterinary literature except locally with mast cell tumors in dogs. Peripheral eosinophilia is well known in man to be associated with lymphomas, particularly those of T cell origin.2 Peripheral and/or local eosinophilia have also been described in a number of solid epithelial tumors and, rarely, in undifferentiated mesenchymal turn or^.^.^ Affected sites of neoplasia in man include the cervix, lung, gastrointestinal tract, biliary system, kidney, breast, skin, thyroid, adrenal gland, and p a n c r e a~.~.~ Many of these cases (90% in one study)s had disseminated metastases at the time the eosinophilia was noted although in a few patients eosinophilia, identified by blood count, was the first indication of the neoplastic process.
Several theories have been proposed to explain the condition, each with supportive evidence in limited cases. Eosinophils are normally produced in the bone marrow under the influence of a thymic eosinophilopoietic factor.8 Activated T lymphocytes have been shown to stimulate their production.l.8 The high incidence of lymphoma, particularly T cell lymphoma, associated eosinophilia in man (up to 30%) suggests that some neoplastic T cells retain the ability to stimulate eosinophilopoiesis.2 Evidence to suggest that tumor metastases to the bone marrow can stimulate increased eosinophil production is less striking. Although many of the reported cases did have widespread metastases when eosinophilia was discovered, only 20% had marrow involvement.s That the tumor itself may produce an eosinophilic chemotactic factor (ECF) has been demonstrated in several human cases in which a functional peptide similar or identical to the ECF of mast cells was extracted from tumor cells.3
An immune response, possibly to specific tumor types or to the by-products of tumor necrosis, has also been suggested as the etiology of the condition. Researchers have found that local eosinophilia in both experimental4 and spontaneous6 neoplasms is associated with delayed tumor progression and improved prognosis. Mast cells and certain parasitic antigens exert a chemotactic effect on eosinophils. A similar, ifweaker, effect has been demonstrated for a number of cells or substances commonly associated with tissue necrosis and inflammation including activated T lymphocytes,' phagocytic ne~trophils,~ complementlo and arachadonic acid metabol i t e~.~ Eosinophilia occurs in up to 30% ofpatients undergoing radiation therapy for various neoplasms.' This presumably occurs as either an immune response to unmasked antigens from degenerating tumor cells or in response to the chemotactic properties of the by-products of tissue necrosis.
In the dog reported here there was no evident tumor necrosis with the exception of occasional eosinophilic abscesslike foci in which a small number of degenerating tumor cells were seen (Fig. 2) . The possibility that this tumor was producing its own ECF is the most likely explanation for the massive eosinophilia although an ineffective immune response to a tumor-specific antigen cannot be ruled out.
In man eosinophilic infiltration of a tumor, without peripheral eosinophilia, is believed to indicate improved prognosis, possibly due to a host immune response.6 Peripheral eosinophilia (> 6%), however, is associated with disseminated disease and a resultant poor progn~sis.~ It was impossible to determine if this dog had metastatic disease, but the aggressive appearance of the carcinoma locally makes it likely that metastases existed. have all been proposed. Salivary gland lesions morphologically similar to cystadenoma lymphomatosum described in humans have not been reported in animals.
One of the parotid salivary glands in a 2-year-old female B,C3F, hybrid mouse used as a control in a bioassay study had a slightly enlarged parotid salivary gland. The enlarged gland, the unaffected contralateral salivary gland, and both sublingual and submaxillary salivary glands were fixed in 10% buffered formalin, embedded in paraffin, cut at 6 pm and stained with hematoxilyn and eosin (HE) and periodic acid-Schiff (PAS).
Microscopically, the affected salivary gland was replaced by multiple cystic tubular structures and lymphoid tissue 
